ABSTRACT Perceived nasal and bronchial hyperresponsiveness to tobacco smoke and cold air were assessed in 912 working men in the Paris area. Baseline lung function measurements and peripheral leucocyte counts with standard differential counts were performed. At least one perceived nasal or bronchial hyperresponsiveness symptom was reported by 15-7%. Current smoking was significantly less frequent among those with cough induced by tobacco smoke. Rhinitis induced by cold air was associated with lower FEV, (p < 0 01) and the association remained after adjustment for smoking, asthma, and wheezing (p = 006). Symptoms induced by cold air were related to circulating basophils. Neither perceived nasal nor perceived bronchial hyperresponsiveness was significantly related to the airway response to methacholine in a sample of the group (n = 324) surveyed again five years later. The results suggest that the symptom of rhinitis provoked by cold air is a possible "new" risk factor or marker for chronic airflow limitation. and basophil counts, using data collected in 1980-1 in a cross sectional survey of a working population. The associations between perceived hyperresponsiveness symptoms and the airway response to inhaled methacholine response obtained five years later in a sample of the men are also reported.
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In the 1960s allergy and bronchial hyperresponsiveness were considered in the Netherlands as major host risk factors for chronic airflow limitation.' There is now a renewed interest in the "Dutch hypothesis." Several studies have reported an association between bronchial hyperresponsiveness and decline in FEV,.5 6 An association between lung function and serum IgE7 concentrations and eosinophilia"9 have also been reported. Furthermore, mediators of the late nasal response to cold air have been shown to be produced by basophils.'0 Thus immunological mechanisms related to IgE, eosinophils, and basophils might have a key role in the development of chronic airflow limitation. Perceived hyperresponsiveness to stimuli, although used in clinical practice, has rarely been considered in epidemiological studies" 12 and, in the absence of provocation tests, might provide information additional to that derived from the standard questions on asthma and wheezing.
We here describe the relationships of bronchial and nasal symptoms provoked by two non-specific stimuli, tobacco smoke and cold air, to FEV, and eosinophil and basophil counts, using data collected in 1980-1 in a cross sectional survey of a working population. The associations between perceived hyperresponsiveness symptoms and the airway response to inhaled methacholine response obtained five years later in a sample of the men are also reported. OR-odds ratio.
Methods
and cold air is referred to as smoke induced and cold induced cough, and sneezing or runny nose as rhinitis induced by tobacco smoke or cold air. Wheezing induced by stimuli will not be considered further as only five subjects reported wheezing induced by tobacco smoke or cold air, three of whom reported a history of wheezing and asthma; one subject had wheezing but no cough or rhinitis with the same stimulus. Table I gives the prevalence of the four remaining perceived hyperresponsiveness symptoms. They have been analysed separately and also grouped by stimulus and by symptom. Questions concerning childhood eczema and hay fever were included as markers for an atopic diathesis. Spirometric measurements were performed with a dry spirometer (Morgan) with the subject in a sitting position and wearing a nose clip. The best of three tracings was used for analysis. FEV, with tracings that satisfied ECSC criteria'4 were available for 817 subjects. Values were converted to body temperature and pressure saturated with water. Regressions on age and height were calculated on the basis of data from the entire sample. Normalised residuals were used for analysis. In the presentation the normalised residuals were converted to values for subjects of mean age and height-that is, 37 0 years and 1-75 m. Success in producing a volume-time curve was less frequent for those who reported smoke induced cough (p = 0 05) and smoke induced rhinitis (p = 0 06).
Fasting blood samples were obtained from 886 men. Leucocyte counts and standard differential counts were estimated by a Coulter counter S (Coulter Electronics, Hialeah, USA) and microscopic examination of 100 cells. Eosinophil and basophil counts/mm3 were obtained by multiplying leucocyte counts by the percentage of eosinophils and basophils. Missing data for leucocyte counts were not associated with smoking habits, lung function values, or prevalence of symptoms.
We have shown previously in this population that low FEV, is associated with eosinophilia among never smokers, a history of bronchitis or pneumonia before the age of 2 years and the presence of a common cold on the day of examination among those with a history of wheezing.9"56 This is taken into account in the analysis.
SECOND SURVEY
A second survey was performed in 1985-6 on a sample of the original population with good spirometric tracings in 1980. We planned to study 599 men, including all those with a history of asthma or wheezing, any perceived hyperresponsiveness symptoms, eczema, urticaria, bronchopneumonia before 2 years of age, or the PiMZ phenotype, and a similar number of control subjects. At the time of the second survey nine men had died, 18 refused to participate, 118 were lost to follow up, and 67 answered the postal questionnaire only. Thus 390 men came for the examination, with 324 men performing a methacholine test. The protocol included a questionnaire similar to that used in the 1980-1 survey and a methacholine provocation test (using the reservoir 458 air through an Aerosolan Gauthier nebuliser (22 ex-smokers, and current smokers; p < 000 1), whereas smoke induced cough was negatively related to smoking habit (prevalence I1 1%, 9 8%, and 5 5% respectively; p < 005).
No association with lung function was observed for allergy, tobacco smoke induced symptoms, or cold induced cough, even after adjustment for smoking (table 2) . Subjects with cold induced rhinitis had significantly lower FEV, levels than those without. This association remained (p = 0 06) after adjustment for all the factors previously shown to be related to FEV, level in this population (smoking habits, asthma, a common cold on the day of examination in those with a history of wheezing, eosinophilia among never smokers, and a history of bronchitis or pneumonia before 2 years of age).
The association of asthma, wheezing, and perceived hyperresponsiveness with eosinophil and basophil counts is shown in table 3. Eosinophil counts were related to asthma, as reported previously, and counts were higher in subjects with any perceived hyperresponsiveness symptom. The percentage of basophils among the total peripheral white cells was related to wheezing, to both cold induced symptoms, and, at borderline significance, to asthma. Similar results were observed for absolute basophil counts (except for cold induced rhinitis, where p = 0-06). Multiple regression analyses on ranks showed associations of basophils (as a percentage of total white cells) with wheezing (p = 001) and, ofborderline significance, with cold induced rhinitis (p = 0-09). Absolute basophil counts were associated with wheezing (p = 0-007) and, of borderline significance, with cold induced cough (p = 0-08).
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Discussion
In this working population rhinitis induced by cold air was related to lower FEV, values and symptoms induced by cold air were related to higher circulating basophil counts. Symptoms of perceived hyperresponsiveness, although used in clinical practice'8 and in some studies of work related symptoms," have rarely been used in epidemiological studies.'2 We found a reasonable association between these symptoms and a history of asthma and wheezing. Wheezing induced by these stimuli, although specific, was too infrequent (five men) to be studied. The prevalence was much lower than the figures obtained by Mortagy et al,'2 perhaps because of differences in the population studied or in the wording of the questions. Wheezing induced by cold air (0 9%) and by tobacco smoke (2 2%) was much less prevalent than cold induced or smoke induced cough, as in the study by Mortagy et al. Nasal hyperresponsiveness was not reported in that study. The questions we used have been further validated in the follow up of a sample from this population and their reproducibility was good.'9 Questions on symptoms induced by a smoky atmosphere are relevant to any geographical location, but the meaning of symptoms induced by cold air depends on the climate of the region. In the Paris area the average winter temperature is around 5°C with an average minimum of -3°C.
We found no association between perceived hyperresponsiveness symptoms and response to methacholine challenge in the sample from the original study population investigated five years later. There was no association between methacholine response and rhinitis induced by cold air, though the greater loss to follow up of men with this symptom might explain the lack of association. Using the same questionnaire, Beziau et at20 in a preliminary report describe a significant association between perceived hyperresponsiveness and the response to isocapnic ventilation with dry air in young smokers, and Mortagy et al'2 found that dyspnoea and wheezing induced by irritants were related to histamine responsiveness. Whether the discrepancies between the different studies are related to the different stimuli used or to the Kauffmann, Neukirch, Annesi, Korobaeff, Dore, Lellouch sample studied is not clear. It would be interesting to determine whether the lack of association between rhinitis induced by cold air and the airway response to methacholine can be confirmed and to study the relation of symptoms to results of nasal provocation tests in a large population.
Our results suggest that subjects with cough induced by tobacco smoke refrain from smoking and have, at least at this stage, no reduction in FEV,. The lack of association with FEV, might be due to the self selection against smoking or to the greater number of poor spirometric tracings in those with smoke induced cough.2' Selection bias in epidemiological studies of factors related to hyperreactivity has been discussed.8
The influence of chronic symptoms on attitudes towards smoking habits is well known. 22 Although rhinitis induced by cold air does not appear to be related to bronchial hyperresponsiveness to methacholine the finding of perceived nasal hyperresponsiveness to cold air as a potential "new" risk factor or marker of chronic airflow limitation merits further study. 
